Insulin resistant state in type 2 diabetes is related to advanced autonomic neuropathy.
To elucidate the relationships between obesity, glycemic control, dyslipidemia, hypertension, microvascular complications, and insulin resistance assessed using an euglycemic hyperinsulinemic clamp technique, we studied 54 hospitalized type 2 diabetic subjects (DM) and 10 age- and sex-matched normotensive, nonobese control subjects (C). Glucose infusion rate (GIR) derived from the clamp study was used as an index of insulin resistance. Body mass index (BMI), the prevalence of hypertension, HbA1c and serum nonesterified fatty acids (NEFA) were significantly higher, and serum high-density-lipoprotein (HDL)-cholesterol was significantly lower in DM than in C (p < 0.05 or less). The median GIR level was significantly lower inDM than in C (p = 0.038). The difference in GIR between the two groups wasstill statistically significant even after adjustment for BMI, mean BP, HbA1c, NEFA, and HDL-cholesterol. However, after simultaneous adjustment for these factors, there was no difference in GIR between the two groups. Body mass index, mean BP, HbA1c, and NEFA showed negative correlations, and serum HDL-cholesterol showed a positive correlation with GIR, but neither age nor duration of diabetes correlated with GIR. When GIR values in DM were divided according to the degree of neuropathy, retinopathy, and nephropathy, and compared to those in C, GIR levels tended to be decreased with increasing severity of each microvascular complication, but there was no difference in median GIR levels among the diabetic subgroups. Relationships between the GIR levels and confounding factors such as age, sex, BMI, mean BP, HbA1c, serum NEFA, and serum HDL-cholesterol, were examined simultaneously with a multiple regression analysis. This analysis revealed that HbA1c and serum NEFA may affect the GIR level. Furthermore, together with these two factors, the relationships between the GIR levels and the severity of each microvascular complication were explored with the same analysis. This model clearly demonstrated that both the decreased CVR-R and pronounced orthostatic fall in systolic BP were independent factors for the decreased GIR. These findings suggest that marked autonomic dysfunction, rather than other confounding factors, is related to increased insulin resistance in DM.